The persistent primitive trigeminal artery (PTA) is a rare anastomosis between the carotid artery and basilar artery. While most PTAs are asymptomatic, lateral variants can occasionally compress the trigeminal nerve and precipitate trigeminal neuralgia. Aneurysms of the PTA are exceptionally rare in the literature and have not previously been associated with trigeminal neuralgia. We present the first case of an aneurysm of the PTA causing trigeminal neuralgia. The patient underwent coil embolization of the aneurysm which relieved her symptoms. We propose embolization as a viable therapeutic option for the resolution of trigeminal neuralgia when the condition is secondary to irritation by the high velocity pulsatile flow of an aneurysm.
BACKGROUND
Trigeminal neuralgia is most typically caused by vascular compression of the trigeminal nerve by nearby cerebral arteries, especially the superior cerebral artery, posterior communicating artery and persistent primitive trigeminal artery (PTA). Trigeminal neuralgia can also be caused by vascular compression of the trigeminal nerve by aneurysms of nearby vessels. [1] [2] [3] [4] [5] Curiously, despite the close anatomical proximity between the PTA and the trigeminal nerve, there are no reported cases of trigeminal neuralgia secondary to PTA aneurysms. To date, there are only around 40 previous reports of such an aneurysm in the world literature, with the most common presenting symptoms being abducens palsy and headache. 6 We report the first account of the resolution of trigeminal neuralgia following coil embolization of a PTA aneurysm.
CASE PRESENTATION
A 66-year-old woman with a history of diabetes mellitus type 2 was referred to our neurovascular clinic for consultation regarding sudden-onset headache and left facial pain with a V1/V2 distribution. There was no associated loss of consciousness, no altered mental status, no nuchal rigidity and no focal neurological deficits. She endorsed a family history of ruptured brain aneurysms.
INVESTIGATIONS
CT performed in an outside emergency department revealed an unruptured calcified saccular aneurysm, without evidence of subarachnoid hemorrhage, originating off the left internal carotid artery (ICA).
Given this imaging and clinical history, the suspicion for subarachnoid hemorrhage was low. The patient therefore underwent diagnostic catheter angiography which revealed a saccular aneurysm arising from the left PTA, measuring 7.0×5.0 mm, with a relatively broad-based 2.8 mm neck. The diameter of the PTA segment proximal to the aneurysm was 2.3 mm (figure 1).
TREATMENT
After viewing these images, a 0.010 inch microcatheter was transnavigated over a 0.014 inch wire to select the PTA aneurysm. A series of coils was placed in the aneurysm, achieving total occlusion (figure 2).
OUTCOME AND FOLLOW-UP
The patient's facial pain was immediately relieved following surgery. She was monitored for 24 h on heparin and discharged to home on clopidogrel and aspirin. At follow-up 6 months after surgery 
DISCUSSION
The PTA is a very rare anastomosis between the ICA and basilar artery (BA), seen in between 0.1% and 1% of all cerebral angiograms. 7 It is the most common of the persistent fetal carotidvertebrobasilar anastomoses (figure 4). The PTA originates from the precavernous ICA, just proximal to the meningohypophyseal trunk, and can then course either medially or laterally between the ICA and BA. Both variants are equally common. 8 The medial variant courses posteromedially through the sella tursica in its own groove, pierces the clival dura at the dorsum sellae and anastomoses with the BA. 7 9 The lateral variant exits through the cavernous sinus and courses between the trigeminal nerve and abducens nerve in a groove of the posterior petrosal process, coursing toward Meckel's cave and subsequently anastomosing with the BA. 7 Because of its anatomical location, the lateral PTA variant is therefore more likely to compress the trigeminal nerve and cause symptoms. 9 Our patient's PTA followed a lateral course, which supports the hypothesis that trigeminal neuralgia was secondary to an aneurysm of this vessel ( figure 3) .
PTAs are also characterized by the origination of the posterior cerebral artery. 8 A Saltzman type 1 has an absent ipsilateral posterior communicating artery while a Saltzman type 2 has a fetal origin ipsilateral posterior cerebral artery directly off the ICA. Our patient's PTA would therefore be classified as a lateral variant Saltzman type 2.
Aneurysms arise from the PTA relatively frequently, possibly due to turbulent flow associated with the direct branching of the PTA off the ICA. Approximately 15% of cases of PTA have an associated aneurysm, with the most common location being the bifurcation of the cavernous segment of the ICA and the PTA. 6 Abducens palsy is the most common neurological deficit, which is explained by the proximity of ICA-PTA bifurcation aneurysms to the abducens nerve.
Curiously, although the PTA courses alongside the trigeminal nerve in lateral variants, trigeminal neuralgia has not previously been reported in the setting of a PTA aneurysm. Previously reported PTA aneurysms most likely were not of an appropriate size, orientation and/or location to involve the trigeminal nerve and possibly were not pulsatile enough to irritate it. Our patient developed trigeminal neuralgia because the aneurysm projected posterolaterally, compressing the V1 and V2 segments of the trigeminal nerve near the cavernous sinus. The abducens nerve was spared and therefore the patient did not exhibit abducens palsy. This aneurysm was calcified, suggesting it had been in this location for a while. Therefore, her symptoms are less likely explained solely by mass effect but rather a spontaneous change in the hemodynamic status of the aneurysm causing high velocity pulsatile flow.
Trigeminal neuralgia has been associated with aneurysms of nearby vessels, most commonly arising from the posterior communicating artery. Most of these aneurysms have been treated with surgical clipping. Coiling does not immediately decrease mass effect like surgical clipping. Rather, coiling eliminates high velocity pulsatile flow through the aneurysm across the surface of the compressed nerve and can quickly relieve symptoms. This has been shown in aneurysm-induced oculomotor palsy. In a series of 21 patients with oculomotor palsy undergoing coil embolization of a posterior communicating artery aneurysm, 91% had resolution of symptoms. 10 One case of coil embolization of a small fusiform P2 aneurysm causing trigeminal neuralgia was found in the literature. 1 The patient's symptoms diminished over the course of 1 week after embolization. Our case provides additional support that aneurysm-induced trigeminal neuralgia is amenable to treatment by endovascular methods. Had we been unsuccessful, surgical clipping would have been considered as a second option.
To our knowledge, this is the first report of trigeminal neuralgia in the setting of a PTA aneurysm. We propose high velocity pulsatile flow through the aneurysm across the surface of the trigeminal ganglion as the etiology of her pain. Coil embolization was effective in securing the aneurysm and alleviating the symptoms.
Key messages
▸ A persistent primitive trigeminal artery should be considered in a patient presenting with trigeminal neuralgia. ▸ Trigeminal neuralgia can also be caused by vascular compression of the trigeminal nerve by aneurysms of nearby vessels. ▸ Embolization may be an effective treatment for trigeminal neuralgia secondary to a nearby aneurysm.
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